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(original) A network system, comprising: 
a ^rst computer configured to maintain an object having an attribute, the 
attribute comprised of individual values, the individual values having 
conflict-resolution data; 

a second ^computer configured to maintain a replica object, the replica 
object being replicabd fixjm the object; and 

the second comtouter further configured to replicate the object from the first 
computer and resolve a replication conflict between a value of the attribute in the 
object and the value of thk attribute in the replica object, the replication conflict 
being resolved with the conflitet-resolution data. 

2. (original) A network system as recited in claim 1, wherein the 
second computer is further configiiured to compare the conflict-resolution data 
associated Avith the value of the attribute in the object and the conflict-resolution 
data associated with the value of the attfibute in the replica object to resolve the 
replication conflict. 

3. (original) A network systeni^as recited in claim 1, wherein the 
conflict-resolution data comprises a version indicator that corresponds to a version 
of an individual value. 
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4, (original) A network system as recited in claim 1, wherein the 
conllict-iesolution data comprises a version number that corresponds to a version 
of an individual value* and wherein the second computer is further configured to: 

compare the version number associated with the value of the attribute in the 
object and the version number associated wift the value of the attribute in the 
replica object to resolve the replication conflict; and 

update the Value of the attribute in the replica object if the value has a lower 
version number thandhe value of the attribute in the object. 

5, (original) \ A network system as recited in claim 1, wherein the 
conflict-resolution data comprises an update indicator that corresponds to when an 
individual value is updated. 

6, (original) A net^^rk system as recited in claim 1, wherein the 
conflict-resolution data comprises an update timestamp that corresponds to when 
an individual value is updated, ana\^ wherein the second computer is further 
configured to: 

compare the update timestamp associated with the value of the attribute in 
the object and the update timestamp associVted with the value of the attribute in 
the replica object to resolve the replication conflict; and 

update the value of the attribute in the KpHca object if the value has an 
earlier update timestamp than the value of the attribute in the object. 
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\ 7- (origmal) A network system as recited in claim 1^ wherein the 
conflicWesolution data comprises a creation indicator that corresponds to when an 
individua^alue is created. 

8* (briginal) A network system as recited in claim 1, wherein the 
conflict-resoluticm data comprises a creation timestamp that corresponds to when 
an individual valuk is created, and wherein the second computer is further 
configured to: \ 

compare the creation timestamp associated with the value of the attribute in 
the object and the creationVmestamp associated with the value of the attribute in 
the replica object to resolve tne replication conflict; and 

update the value of the Vttribute in the replica object if the value has an 
earlier creation timestantp than thdyalue of the attribute in the object. 

9* (original) A network system as recited in claim 1, wherein the 
conflict-resolution data comprises a vendon indicator that corresponds to a version 
of an individual value and an update mdicator that corresponds to when the 
individual value is updated, \ 
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10. (original) A network system as recited in claim 1, wherein the 
conflict-WoIution data comprises a version nimiber that coiresponds to a version 
of an individual value and an update timestamp that corresponds to when the 
individual value is updated, and wherein the second computer is fiirfher configured 
to: \ 

compare tne conflict-resolution data associated with the value of the 
attribute in the objecWid the conflict-resolution data associated with the value of 
the attribute in the replica object; and 

resolve the replication conflict in favor of the value that first has a higher 
version number, and second 1^ a later update timestamp. 

11, (original) A neWork system as recited in claim 1, wherein the 
conflict-resolution data comprises version number that corresponds to a version 
of an individual value and an update timestamp that corresponds to when the 
individual value is updated, ^tid wherein the second computer is further configured 
to: \ 

compare the conflict-resolution data associated with the value of the 
attribute in the object and the conflict-resolution data associated with the value of 
the attribute in the replica object to resolve the replication conflict; 

update the value of the attribute in the replica object if the value has a lower 
version nxunber than the value of the attribute in th& object; and 

if the version number associated with the Value of the attribute in the 
replica object is equivalent to the version number associated with the value of the 
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attribke in the object, update the value of the attribute in the replica object if the 
value has an earlier update timestamp than the value of the attribute in the object 

12. \ (original) A network system as recited in claim 1, wherein the 
conflict-resolu^on data comprises a creation indicator that corresponds to when an 
individual value is created, a version indicator that corresponds to a version of the 
individual value, an^ an update indicator that corresponds to when the individual 
value is updated. 

13. (original) ^A. network system as recited in claim 1, wherein the 
conflict-resolution data comprises a creation timestamp that corresponds to when 
an individual value is created, V version number that corresponds to a version of 
the individual value, and an update timestamp that corresponds to when the 
individual value is updated, and whefein the second computer is further configured 
to: 

compare the conflict-resolutionX data associated with the value of the 
attribute in the object and the conflict-resolution data associated with the value of 
the attribute in the replica object; and 

resolve the replication conflict in favhr of the value that first has a later 
creation timestamp, second has a higher versrpn number, and third has a later 
update timestamp. 
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^14. (original) A network system as recited in claim 1, wherein the 
conflictAresolution data comprises a creation timestamp that corresponds to when 
an indivimial value is created, a version number that corresponds to a version of 
the individW value, and an update timestamp that corresponds to when the 
individual vame is updated, and wherein the second computer is further configured 
to: \ 

compare me conflict-resolution data associated with the value of the 
attribute in the object and the conflict-resolution data associated with the value of 
the attribute in the replica object to resolve the replication conflict; 

update the value Vf the attribute in the replica object if the value has an 
earlier creation timestamp man the value of the attribute in the object; 

if the creation timestamp associated with the value of the attribute in the 
replica object is equivalent to tke creation timestamp associated with the value of 
the attribute in the object, updat^he value of the attribute in the replica object if 
the value has a lower version number than the value of the attribute in the object; 
and \ 

if the version number associated with the value of the attribute in the 
replica object is equivalent to the versioAnumber associated with the value of the 
attribute in the object, update the value of ^^e attribute in the replica object if the 
value has an earlier update timestamp than th\ value of the attribute in the object. 
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15. \ (origiDal) A network system as recited in claim 1, wherein the 
individual Values have an associated deletion indicator that is a null identifier to 
indicate the existence of a value of the attribute in object. 

16. (original) A network system as recited in claim 1, wherein the 
individual values nkve an associated deletion indicator that corresponds to when 
an individual value is marked for deletion from the attribute in the object. 

17. (original) ^A network system as recited in claim 1, wherein the 
individual values have an associated deletion timestamp that coiresponds to when 
an individual value is marked\for deletion from the attribute in the object, and 
wherein the second computer iAfurther configured to delete a value from the 
attribute in the object if the value h^s a deletion timestamp that indicates the value 
is marked for deletion. 

18. (currently amended) state-based replication system, 
comprising: 

an object having an attribute contprised of linked values, individual linked 
values having indicators to indicate a change to a linked value of the attribute; and 

a computing device configured to remicate the object and, with the 
indicators, identify a change to a linked value of tne attribute. 
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19. (currently amended) A state-based replication system as 
recited iA claim 18^ wherein the computing device is further configured to: 

maintain a replica object, the replica object being replicated firom the 
object, and 

compardvthe object with the replica object to identify, with the indicators, a 
linked value replication conflict. 

20. (currently amended) A state-based replication system as 
recited in claim 18, wherein the indicators comprise a version indicator that 
corresponds to a version oi\^ linked value. 

21. (currently amended) A state-based replication system as 
recited in claim 18, wherein tnte indicators comprise an update indicator that 
corresponds to when a linked valuers changed. 

22. (currently amended) \A state-based replication system as 
recited in claim 18, wherein the indicdtors comprise a creation indicator that 
corresponds to when a linked value is create 

23. (currently amended) A st^based replication system as 
recited in claim 18, wherein the indicators cflijnprise a version number that 
corresponds to a version of a linked value aAd an update timestamp that 
corresponds to when the linked value is changed. 
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24 (currently amended) A state-based replication system as 
recited inVlaim 18, wherein the indicators comprise a creation timestamp that 
correspondsiD when a linked value is created, a version number that corresponds 
to a version of the linked value, and an update timestamp that corresponds to when 
the linked value isschanged. 

25. (curren^ amended) A state-based replication system as 
recited in claim 18, wherein the indicators comprise a deletion indicator that has a 
null identifier to indicate th\^existence of a linked value of the attribute, 

26. (currently amended) A state-based replication system as 
recited in claim 18, wherein thevindicators comprise a deletion timestamp that 
corresponds to when a linked value\s marked for deletion from the attribute. 
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\27, (original) A stat&-based replication system, comprising: 
ayfirst computer configured to maintain a first data structure, the first data 
structure Wving a multi-valued attribute comprised of linked values, individual 
linked values having conflict-resolution information to indicate a change to a 
value of the attribute; 

a second Computer configured to maintain a second data structure having 
the multi-valued attribute comprised of the linked values; and 

the first and second data stmctures configured to be replicated and to have a 
replication conflict between a value of the attribute in the first data structure and a 
value of the attribute im the second data structure resolved with the conflict- 
resolution information assoeciated with the values* 

28, (original) A state-based replication system as recited in claim 27, 
wherein the first and second commiters are fiirther configured to: 

compare the conflict-resolution infomiation associated with the value of the 
attribute in the first data structure with the conflict-resolution information 
associated with the value of the attributfe in the second data structure; 

identify a replication conflict; and\ 

resolve the replication conflict wkh the conflict-resolution information 
associated with the values. \ 

29* (original) A state-based replicacmn system as recited in claim 27, 
wherein the conflict-resolution information comprises a version indicator that 
corresponds to a version of an individual linked valuV 
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30* (original) A state-based replication system as recited in claim 27, 
wherein: \ 

the conflict-resolution information conrprises a version nximber that 
corresponds tdia version of an individual linked value; 

the first second computers are further configured to compare the 
version number associated with the linked value of the attribute in the first data 
structure with the v^ion number associated with the linked value of the attribute 
in the second data structure; 

the first compute^ is further configured to update the linked value of the 
attribute in the first data structure if the linked value has a lower version number 
than the linked value of the attribute in the second data structure; and 

the second computer isVurther configured to update the linked value of the 
attribute in the second data smicture if the linked value has a lower version 
number than the linked value of toe attribute in the first data structure. 

31. (original) A state-based replication system as recited in claim 27, 
wherein the conflict-resolution information comprises an update indicator that 
corresponds to when an individual lidkiM value is changed. 
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32i (original) A state-based replication system as recited in claim 27, 
wherein: \ 

the aonflict^resolution information comprises an update timestamp that 
coTresponds tb when an individual linked value is changed; 

the first and second computers are further configured to compare the update 
timestamp associated with the linked value of the attribute in the first data 
structure with theXupdate timestamp associated with the linked value of the 
attribute in the secona data structore; 

the first computer is further configured to update the linked value of the 
attribute in the first data structure if the linked value has an earlier update 
timestamp than the linkedValue of the attribute in the second data structure; and 

the second computerus further configured to update the linked value of the 
attribute in the second data\structure if the linked value has an earlier update 
timestamp than the linked value of the attribute in the first data structure. 

33* (original) A state-based replication system as recited in claim 27, 
wherein the conflict-resolution information comprises a creation indicator that 
corresponds to when an individual linked value is created. 
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34. (origitial) A state-based replication system as recited in claim 27» 
whereinc 

the\ conflict-resolution information comprises a creation timestamp that 
corresponds\o when an individual linked value is created; 

the first and second computers arc further configured to compare the 
creation timestamp associated with the linked value of the attribute in the first data 
structure with theXcreation timestamp associated with the linked value of the 
attribute in the second data structure; 

the first compumr is further configured to update the linked value of the 
attribute in the first dam structure if the linked value has an earlier creation 
timestamp than the linked value of the attribute in the second data structure; and 

the second computer ft further configured to update the linked value of the 
attribute in the second data smicture if the linked value has an earlier creation 
timestamp than the linked value of the attribute in the first data structure. 

35. (original) A state-pased replication system as recited in claim 27, 
wherein the conflict-resolution infomiation comprises a version indicator that 
corresponds to a version of an individual linked value and an update indicator that 
corresponds to when the individual linkeJl value is changed 
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3 A (original) A state-based replication system as recited in claim 27, 
wherein the conjflict-Tesolution information comprises a creation indicator that 
correspondsNto when an individual linked value is created, a version indicator that 
corresponds td a version of the individual linked value, and an update indicator 
that correspondsVo when the individual linked value is changed 

37. (orf giiral) A state-based replication system as recited in claim 27, 
wherein the individualMinked values have an associated deletion indicator that is a 
null identifier to indicate the existence of a linked value of the multi-valued 
attribute. \ 

38. (original) A state-based rephcation system as recited in claim 27, 
wherein the individual linked^ values have an associated deletion indicator that 
corresponds to when an individual linked value is marked for deletion from the 
multi-valued attribute, \ 
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3^ (currently amended) A computer-readable medium having 
stored ther^n a data structure, comprising: 

a ftrstyata field containing an attribute; 

a second data field containing a linked value of the attribute contained in 
the first data fielc 

a third data "field containing a version indicator corresponding to a version 
of the linked value contained in the second data field; and 

a fourth data fieu^ containing an update indicator corresponding to when the 
version indicator containe^d in the third data field is changed. 

40. (currently amended) A computer-readable medium as recited 
in claim 39, wherein the dkta structure further comprises a fifth data field 
containing a creation indicator corresponding to when the linked value contained 
in the second data field is created!^ 

41. (currently amended) \ A computer-readable medium as recited 
in claim 39, wherein the data strutture further comprises a sixth data field 
containing a deletion indicator corresponding to the linked value contained in the 
second data field and configured to indrpate when the linked value is marked for 
deletion from the data structure. 
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42. (original) A network system^ comprising: 

a nrst computer configured to replicate objects at an attribute level, and 
further configured to maintain an object having a multi-valued attribute^ the multi- 
vahied attribine comprised of individual values; 

a Seconal computer configured to replicate objects at an attribute value 
level, and further c^pnfigured to maintain a second object, the second object having 
a multi-valued attribute comprised of individual values, the individual values 
configured to have conflict-resolution data; 

the first computef\further configured to: 

replicate the^econd object fix>m the second computer, 
resolve a replication conflict between the object and the second 
object at the attribute I wel; and 

resolve a replicaOpn conflict between the object and the second 
object at the attribute valueMevel with the conflict-resolution data. 

43. (original) A networl^system as recited in claim 42, wherein the 
first computer first resolves the replication conflict between the object and the 
second object at the attribute level, and Second resolves the replication conflict 
between the object and the second object at me attribute value level, 

44. (original) A network system Vs recited in claim 42, wherein the 
first computer does not replicate a value fix>m tne second object if the value does 
not have conflict-resolution data, \ 
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4$. (origiDal) A network system as recited in claim 42, wherein the 
first comj^ter does not replicate a value from the second object if the value has 
null conflicpjesolution data. 

46. (oneinal) A network system as recited in claim 42, wherein die 
first computer resol\es the replication conflict between the object and the second 
object at the attribute\alue level in favor of a value that has conflict-resolution 
data. 

47. (original) Anetwork system as recited in claim 42, wherein the 
first computer resolves the replication conflict between the object and the second 
object at the attribute value level in favor of a value that has non-null conflict- 
resolution data, 

48. (original) A network Wstem as recited in claim 42, wherein the 
second computer is further configured toi^ 

replicate the object firom the^first computer, 

resolve a replication conflict^ between the object and the second 
object at the attribute level; and 

resolve a replication conflict b^ween the object and the second 
object at the attribute value level with theVonflict-resolution data. 
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49. (original) A network system as recited in claim 48, wherein the 
secondVompnter first resolves the replication conflict between the object and the 
second oc^ect at the attribute level, and second resolves the replication conflict 
between theVbject and the second object at the attribute value level. 

50. (original) A netwoiic system as recited in claim 48^ wherein the 
second computer dbes not replicate a value from the object if the value does not 
have conflict-resolution data. 

51. (original) \ A network system as recited in claim 48, wherein the 
second computer does not ii^Hcate a value from the object if the value has null 
conflict-resolution data. 



52, (original) A network system as recited in claim 48, wherein the 
second computer resolves the repKcation conflict between the object and the 
second object at the attribute value l^vel in favor of a value that has conflict- 
resolution data. 

53* (original) A network system as recited in claim 48, wherein the 
second computer resolves the replication conflict between the object and the 
second object at the attribute value level in f\vor of a value that has non-null 
conflict-resolution data. 
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(original) A network system as recited in claim 48, wherein the 
second Apmputer is further configured to delete a value from the second object if 
the value cloes not have conflict resolution data, and if the value is not replicated 
from the objebt. 

55. (ori^al) A method, comprising: 

replicating an^bject stored in a first directory with a replica object stored in 
a second directory, the ^bject and the replica object having an attribute comprised 
of individual values* the iii^ividual values having conflict-resolution data; 

comparing a value of\the attribute in the object with a value of the attribute 
in the replica object to identifysa replication conflict; and 

resolving the replication cbnflict with the conflict-resolution data. 

56. (currently amended) \ A method as recited in claim 55, wherein 
the conflict-resolution data comprises\a version number that corresponds to a 
version of an individual value, and wherem said comparing comprises determining 
if a value version number has been changed) 

57. (original) A method as recited>in claim 55, wherein the conflict- 
resolution data comprises a version number that\corresponds to a version of an 
individual value, said comparing comprises determiis^ing if a value version number 
has been changed, and the method further compris^ updating the value of the 
attribute that has a lower version number with the valu^ of the attribute that has a 
higher version number. 
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88. (origmal) A method as recited in claim 55, Avherein the conflict- 
resolutiou data comprises an update timestamp that corresponds to when an 
individual value is changed, and wherein said comparing comprises determining if 
a value updatktimestamp has been changed, 

59. (origiiial) A method as recited in claim 55, wherein the conflict- 
resolution data comWises an update timestamp that corresponds to when an 
individual value is changed;, said comparing comprises determining if a value 
update timestamp has been changed, and the method further comprises updating 
the value of the attribute thai has an earlier update timestamp with the value of the 
attribute that has a later updateNtimestamp. 

60. (original) A metnbd as recited in claim 55, wherein the conflict- 
resolution data comprises a creatiod timestamp that corresponds to when an 
individxial value is created, and whereili said comparing comprises determining if 
a creation timestamp has been changed. \ 

61. (original) A method as recited in claim 55, wherein the conflict- 
resolution data comprises a creation timestamp that corresponds to when an 
individual value is created, said comparing conmrises determining if a creation 
timestamp has been changed, and the method furtnbr comprises updating the value 
of the attribute that has an earlier creation timestampWith the value of the attribute 
that has a later creation timestamp. \ 
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S2. (origiaal) A method as recited in claim 55, wherein the conflict- 
resolutioikdata comprises a version number that corresponds to a version of an 
individual value and an update timestarap that corresponds to when the individual 
value is changed, and wherein said comparing comprises determining if a value 
version number ft^ been changed and if the value update timestamp has been 
changed. 

63* (original) \ A method as recited in claim 55, wherein the conflict- 
resolution data comprises ^^version number that corresponds to a version of an 
individual value and an update, timestamp that corresponds to when the individual 
value is changed, and the metnod further comprises updating the value of the 
attribute that first has a lower ve^ion nimiber, and second has an earlier update 
timestamp. 

64. (original) A computer^adable medium comprising computer 
executable instructions that, when executed^ direct a computing system to perform 
the method of claim 63* 
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6Si (original) A method as recited in claim 55. wherein the conflict- 
resolution Mata comprises a creation timestamp that corresponds to when an 
individual v^ue is created, a version number that corresponds to a version of the 
individual valxwL and an update timestamp that corresponds to when the individual 
value is changed\ and wherein said comparing comprises determining if a value 
creation timestampVhas been changed, if the value version number has been 
changed, and if the value update timestamp has been changed. 

66. (original) \ A method as recited iq claim 55, wherein the conflict- 
resolution data comprises k creation timestamp that corresponds to when an 
individual value is created, a Version number that corresponds to a version of the 
individual value, and an update timestamp that corresponds to when the individual 
value is changed, and the method further comprises updating the value of the 
attribute that first has an earlier creation timestamp, second has a lower version 
number, and third has an earlier updatl^ timestamp. 

67. (original) A computer-seadable medium comprising computer 
executable instructions that, when executed, direct a computing system to perform 
the method of claim 66. \ 

68. (original) A method as reddted in claim 55, wherein the 
individual values have a deletion timestamp thanis a null identifier to indicate the 
existence of a value of the attribute. 
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69 A (original) A method as recited in claim 55, wherein the 
individual vMues have a deletion timestamp that corresponds to when an 
individual valuers marked for deletion from the attribute. 

70. (origin^) A method as recited in claim 55, wherein the 
individual values hav^ a deletion timestamp that corresponds to when an 
individual value is markeovfor deletion from the attribute, and the method further 
comprises deleting a value ffbm the attribute if the value has a deletion timestamp 
that indicates the value is marked for deletion. 
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71, (original) A computer-readable medium comprising computer 
executable instructions that, when executed, direct a computing system to perform 
the method of claim 70. 

72* (original) A computer-rea^ble medium comprising computer 
executable instructions that, when executed, direct a computing system to perform 
the method of claim 55. 
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1(3. (original) A method for replicating a linked value of a multi- 
valued aib^bute contained in an object, the linked value having conflict-resolution 
infonnatiorl and replicated from a replica object having the multi-valued attribute 
and the linke^^value, the method comprising: 

comparrtle the conflict-resolution information associated with the linked 
value in the objeirt with the conflict-resolution information associated with the 
linked value in the rqjlica object; 

identifying a rqs^Iication conflict with the conflict-resolution information; 

and 

resolving the replica^on conflict with the conflict-resolution information. 

74, (original) A lApthod as recited in claim 73, wherein the conflict- 
resolution information comprisesXa version number that corresponds to a version 
of the linked value, and the method^urther compnsmg: 

determining if the linked valu^version number has been changed; and 
updating the linked value of thA attribute that has a lower version number 
with the linked value of the attribute that has a higher version number. 
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(origiaal) A method as recited in claim 73, wherein the conflict- 
resolution\iifonnation comprises an update timestamp that corresponds to when 
the linked v^ue is changed, and the method further comprising: 

dete^ni^^ng if the linked value update timestamp has been changed; and 
updating tt^e linked value of the attribute that has an earlier update 
timestamp with the linked value of the attribute that has a later update timestamp. 

76» (original) \ A method as recited in claim 73, wherein the conflict- 
resolution information cornprises a creation timestamp that corresponds to when 
the linked value is created, an^ the method further comprising: 

determining if the linkedyvalue creation timestamp has been changed; and 
updating the linked valu\s of the attribute that has an earlier creation 
timestamp with the linked value of the attribute that has a later creation timestamp. 

77. (original) A method ^recited in claim 73, wherein the conflict- 
resolution information comprises a creatk)n timestamp that corresponds to when 
the linked value is created, a version numbfer that corresponds to a version of the 
linked value, and an update timestamp that coVesponds to when the linked value is 
changed. 
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78, \ (original) A method as recited in claim 73, wherein the conflict* 
resolution inibnnation comprises a creation timestamp that corresponds to when 
the linked valuifc is created, a version number that corresponds to a version of the 
linked value, and w update timestamp that corresponds to when the linked value is 
changed, and the method further comprises updating the linked value of the 
attribute if the linked Value first has an earlier creation timestamp, second has a 
lower version number, and third has an earlier update timestamp. 

79* (original) A computer-readable medium comprising computer 
executable instructions that, whpn executed, direct a computing system to perform 
the method of claim 78. 

80. (original) A compiliter-readable medium comprising computer 
executable instructions that, when exeopted, direct a computing system to perform 
the method of claim 73. 
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Vi. (currently amended) A method, comprising: 

replicating a first object with a second object, the first object having an 
attribute comprised of individual linked values^ the second object having an 
attribute comprised of individual linked values configured to have associated 
conflict-resolutiOT data; 

resolving first a replication conflict between the first object and the second 
object at an attribute\evel; and 

resolving second, with the conflict-resolution data, a replication conflict 
between the first object md the second object at an attribute value level. 

82. (currently anvended) A method as recited in claim 81, further 
comprising determining whether a linked value corresponding to the second object 
has conflict-resolution data and said replicating the linked value if said 
determining that the linked value nas conflict-resolution data. 

83. (currently amended) \ A method as recited in claim 81, further 
comprising determining whether a linlced value corresponding to the second object 
has non-null conflict-resolution data and said replicating the linked value if said 
determining that the linked value has non\iull conflict-resolution data. 

84. (currently amended) A method as recited in claim 81, said 
resolving the replication conflict between theWst object and the second object at 
the attribute value level in favor of a linked valiie that has conflict-resolution data* 
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8S\ (currently amended) A method as recited in claim 81, further 
comprisingMeleting a linked value corresponding to the second object if the linked 
value does irot have conflict-resolution data and if the linked value is not 
replicated. \ 

86. (original) A computer-readable medium comprising computer 
executable instructions that, when executed, direct a computing system to perform 
the method of claim 8 1 \ 
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